INTRODUCTION
In agriculture pesticides are used in order to ensure sufficient yield and quality, however at the same time pesticides pose risk to the quality of soil, water and air. And even then pesticides are used for their intended purpose, only a small amount of them reaches the target, and the remaining pesticides become short-term or long-term sources of pollution (Hvězdová M. et. al 2017) . Groundwater is one of the most important and the largest sources of fresh water in the European Union. However, excessive and inappropriate quantities of pesticides used in agriculture pose significant risk to the environment ( Stockholm Convention on Persistent Organic Pollutants states that currently only environmentally friendly pesticides are used and the use of chlorinated organic pesticides is prohibited (UNEP, 2016). Their higher efficiency in pest control (allowing reduction of doses) results in less durability and non-target toxicity. Nevertheless, the majority of the pesticides currently used in the world are sufficiently persistent and toxic (Chambers et al 2014; Hayes, 2009; Hester et al, 2012; Hrouzková and Matisová, 2012) .
Pesticides are integrated complex compounds. According to stability pesticides are classified into easily biodegradable and persistent compounds, which remain in the ecosystem in their original or modified form for quite a long time. Introduced into the soil pesticides or their compounds are absorbed, washed out or evaporated.
Synthesized pesticides are hardly soluble in water, their release from the soil is slow and even though not used for years they may still be found in water (Barchanska et al., 2017; Mortl et al., 2010; Vonberg et al., 2014a; Vonberg et al., 2014b) . Until 1992, pesticides in Lithuania were kept in improperly equipped warehouses, there was no maintenance or accounting thereof. Consequently, the environment of the warehouse was often polluted. Such sources of pollution are hazardous to the 572 environment. Approximately fifteen hundred of pesticide storage places were inventoried in Lithuania and few of them only were tested. (Mikilevičius M. 2010 ). The highest levels of pesticide pollution are observed in groundwater and soil, while the main and mostly monitored pools of the pesticides are pesticide repositories and warehouse fires. The effects of these substances on the environment are irreversible, manifested in a variety of divergences and diseases of people, animals and plants (Taurozaitė K. 2010) . Economic activities in the area under investigation have been carried out from 1980 to 1994. Various agricultural chemicals have been stored and used there. Later, in 1997, the chemicals (fertilizers and plant protection chemicals) stored in the territory of the warehouse have been collected and removed from the territory. During the inventory carried out in 2009, no chemical substances were found in the territory. In 2010, an investigation carried out in the territory of the pesticide warehouse revealed unacceptable levels of pollution in the soil and the groundwater by pesticides and other toxic and neutral chemicals. In 2012, the polluted territory was cleaned eliminating the remains of buildings, and removing the soil polluted by the pesticides. The aim of the study was to evaluate the impact of the territory of the former pesticide warehouse in Kaunas District Municipality, Bubių Village, on the groundwater during the period from 2012 to 2016.
RESEARCH OBJECT AND METHODS
The object of the study is the groundwater in the territory of the former cleaned pesticide warehouse in Kaunas District Municipality, Bubių Village.
The territory is located in the western part of Bubių village, 400 meters away from the centre of the village. The land plot covers an area of 0.67 hectares. The coordinates of its centre of reference in LKS-94 coordinate system are as follows: x = 6 095 214, y = 476 241.
The land plot covers an area of 0.67 hectares and is currently owned by the state. No immovable property (buildings or facilities) remained in the territory after the arrangement of the polluted area.
Characteristics of the Economic Activities. In the Soviet period the warehouse and the surrounding territories were owned by the Batniava horticulture farm. There were three buildings on the Soviet farm: seed treatment station, fertilizer and pesticide warehouses. The economic activities in the territory have been carried out during the period from 1980 to 1994. Various chemicals used in agriculture have been stored in the area. After the collapse of the Soviet farms, in 1997 the fertilizers and plant protection products stored in the area have been collected and removed from the territory. During the inventory carried out in 2009, no chemical substances were found in the territory.
In 2012, the polluted territory was cleaned eliminating the remains of buildings, and removing the soil polluted by the pesticides. No economic activities are currently carried out in the territory.
Substances with potential effects on groundwater. With respect to the economic activities carried out in the area the substances which have been used the most and may have been absorbed into the groundwater were various pesticides (including DDT, aldrin, lindane, hexachlorobenzene, fosulin, nitrofen, etc.), mineral fertilizers (including nitrogen, phosphorus, potassium, etc.) and chemical substances (including copper sulfate). Preliminary and detailed ecogeological research has revealed impermissible levels of soil contamination with chlorinated organic pesticides (HCB, HCH, dieldrin and 4.4 DDT) as well as impermissible levels of groundwater contamination with chlorinated organic pesticides (dominated by HCH and heptachlor) and pollution with nitrogen, phosphorus compounds and sulfate. All of these substances can contaminate groundwater. With respect to the nature of the pollution, this would be combined pollution of toxic (e.g. pesticides, nitrates) and neutral (e.g. sulfate) substances. In all years of research water samples are taken six times a year -three times in spring and three times in autumn (monthly). 
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The monitoring network for the entity's impact on the groundwater (Fig. 1 Indicators of the problematic chlorinated organic pesticide concentration and general parameters of drinking water quality were analyzed. Chlorinated organic pesticides DDE, DDD, DDT, Aldrin, Dieldrin, Endrin, and Heptachlor were analyzed.
Toxic (chemical) water quality indicators, including pH, specific electrical conductivity, potassium permanganate index, nitrates, nitrites, ammonium, chlorides, sulfates, hydrocarbonate, sodium, potassium, calcium, were tested.
The dynamics of water quality parameters was evaluated using the linear regression equations and calculating the determination coefficient. Determination coefficient is the most important characteristic of model's applicability to data, which is mandatory in all regression model descriptions. The determination coefficient compares the differences between the Y values (concentrations), with the differences between the X values (year of the study) when the model is not taken into account. A very approximate interpretation of R 2 , contributing to a better understanding of its meaning, is as follows: how many percent of Y behaviour is explained by the behaviour of variables X. The determination coefficient attains values from the interval [0, 1]. The higher the value of the coefficient, the more applicable is the model to the data.
RESULTS

Groundwater Quality Dynamics during the Period of 2012-2016
In order to determine the Dynamics of groundwater quality, the average values of water quality indicators in the wells BUB-1; BUB-2 and BUB-3 were obtained. The maximum permanganate index concentrations were in 2014 and 2016, when they amounted to 42.08 mg / l O2 and 41.7 mg / l O2, and the lowest concentration was in 2015 -11.6 mg / l O2. In 2012, it was 11.8 mg / l O2, and in 2013 an increase of 18.46 mg / l O2 was observed. Application of the linear trend has revealed the increasing tendency of the average value of permanganate index. The value of the determination coefficient shows that there is a 29 per cent probability that the permanganate index value will increase.
The lowest nitrate concentration determined in 2012, it was 544 mg/l, however, from 2013 the nitrate concentration started to increase (861 mg/l) and in 2014 it has reached its peak concentration for the total period of the study (1583 mg/l), followed by a decrease in nitrate concentration the next year (738 mg/l) and in 2016 nitrate ion concentrations determined were similar (573 mg/l) to the nitrate ion concentrations of 2012. Very low determination coefficient value shows high dispersion of the data, therefore it is impossible to predict the concentration of nitrates according to the linear model.
The lowest nitrite concentration was observed at the beginning of the study (1.44 mg/l), however each year the concentration of nitrites in the water of the wells increased and in 2016 it has reached its peak concentration of 32.1 mg/l. High value of determination coefficient shows a 57% probability that the nitrite concentration will increase. The nitrite concentration can be predicted based on the regression equation obtained.
Ammonium ion concentration was one of the lowest at the beginning of the study (60.30 mg/l in 2012), and in the following years an increase of the concentration was observed in the water of the wells. The peak concentration was determined in 2015 (218.8 mg/l), but in 2016 steep drop in ammonium ions to 2.69 mg/l was determined. Application of the linear trend revealed poor trend of decrease in ammonium ion concentration. Very low determination coefficient value 574 shows high dispersion of the data, therefore it is impossible to predict the concentration of ammonium ion concentration according to the linear trend.
The maximum chloride concentration was determined in 2014, when it amounted to 170.75 mg/l. The minimum average chloride concentration of 36.6 mg/l was observed in 2012 and 2013. In 2015 and 2016, the average vales of chloride concentration were similar, but application of the linear trend revealed the trend of increase in chloride concentration. The value of the determination coefficient shows 11% probability of the increase in chloride concentration.
The The maximum concentration of sodium (53.8 mg/l) was determined in 2016. Over the other years the concentrations of sodium in the water of the wells were similar. Application of the linear trend revealed a tendency of increase in the concentration of sodium. The value of the determination coefficient shows 46% probability of increase in sodium concentration.
The maximum concentration of potassium (155.59 mg/l) was determined in 2014. The minimum average concentration of potassium (20.23 mg/l) was in 2012. Application of the linear trend revealed a tendency of increase in the concentration of potassium. The value of the determination coefficient shows 17% probability of increase in potassium concentration.
The maximum concentration of calcium (269.17 mg/l) was determined in 2016 m. there was no significant differences in the concentration in 2014 (237.23 mg/l). The lowest concentration of calcium -140.80 mg/l -was determined in 2015 and 2013 when it amounted to 190 mg/l. Application of the linear trend revealed a tendency of increase in the concentration of calcium. The value of the determination coefficient shows 3% probability of increase in calcium concentration. Determination coefficient shows a 2% probability that the concentration of DDE will further increase.
The maximum permissible concentration of DDD in groundwater is 6 µg/l. The data provided show that the limit value was not exceeded in any year. The maximum concentration of the DDD (0.04 µg/l) was determined in 2015. The minimum value of the pesticide was determined in 2012, when it was 0.005 µg/l. In 2014 and 2013 the average values of the pesticide were 0.02 µg/l, and in 2016 -0.01µg/l. According to the data provided, it is evident that the concentration of DDD pesticides has a tendency to increase and there is a 12% probability that in the following years its concentration will increase.
The maximum permissible concentration of DDT in groundwater is 6 µg/l. The data provided show that the MPC of the pesticide was not exceeded in any year. The maximum concentration is observed in 2014 and 2016 -0.09 µg/l. In 2012, the lowest average value of 0.007 µg/l was determined. In 2015, the concentration of DDT pesticides amounted to 0.04 µg/l. And in 2013 it was already 0.056 µg /l. According to the value of the determination coefficient there is a 45% probability that the average value of the DDT will increase.
The maximum permissible concentration of aldrin in groundwater is 1 µg/l. The data provided show that the MPC of the pesticide was not exceeded in any year. The lowest concentration (0,004 µ/l) of aldrin pesticides was determined in 2012. During the period of 2013-2016, the concentration of aldrin was constant amounting to 0.01 µg/l. According to the value of the determination coefficient there is a 50% probability that the concentration of aldrin will increase.
The maximum permissible concentration of dieldrin in groundwater is 0.1 µg/l. The figure provided shows that the MPC of the pesticide was not exceeded in any year. The groundwater tests carried out show that there were no changes in the dieldrin concentration from 2012.
The maximum permissible concentration of endrin in groundwater is 0.1 µg/l. The MPC in the samples tested was not exceeded. The data provided show that the concentration of endrin (same as aldrin) did not change from 2013, and the lowest concentration of endrin was in 2012 -0.004µg/l. The results obtained revealed that pesticide endrin has a tendency of increase and the determination coefficient shows that the average values of endrin will increase (probability of 50%). The maximum permissible concentration of heptachlor in groundwater is 0.3 µg/l. The data in the figure show that the MPC of the pesticide was not exceeded in any year. However, the data provided show that heptachlor pesticide has a tendency to increase and the determination coefficient shows 10% probability that the average value will increase. The highest concentration of heptachlor (0.02 µg/l) was determined in 2015 and 2013, the lowest average value of 0.008µg/l was determined in 2012.
CONCLUSIONS
It is difficult to distinguish the cleanest and the most polluted well according to the intensity of pollution. Furthermore, the nature of the pollution in all three wells is different. The highest concentration of pesticides was recorded in the water of the well BUB-2/54236, the most intense pollution by nitrogen compounds was found in the water of the well BUB-3/54237. The intense pollution by mineral nitrogen compounds is a clear consequence of the activities of former chemical (pesticide) warehouse. The reason for the increase of the organic chemical in the water is most likely determined by the activity of microorganisms activated by high concentrations of biogenic elements (favourable nutritional conditions), not by direct contamination. Water in all three monitoring wells is heavily polluted. However, it can be noted that the most polluted groundwater was in 2014. The main factor shaping the chemical composition of the groundwater are the chemicals released into the ground during operation of the pesticide warehouse.
